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~MEFHODSYSTEM-DEVICE AND-EECHRONICSIGNATEUREFO O FOR-AUDIO—
-COMMUNICATHON-MODEEAHON-SCHEMESEIA-ADAPTAHON-

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 terminal needs to try with audio data in different modulation
modes automatically so as to find a most suitable modulation 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
modulation 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 existing in
the related art.

Accordingly, a first objective of the present disclosure is to provide a method for audio
communication modulation mode self-adaptation, which can determine an audio modulation mode

quickly, such that audio data interaction may be performed quickly and the distortion degree of the
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What is claimed 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 stfeams in the at least two modulation
modes into a first audio data stream,;

sending the first audio data stream to ba second dgvice 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 supportgd by the first device;

modulating by the secoﬁd device second auglio data to be sent using at least two modulatidn
modes supported by the second device to geneyate second audio data frame streams in the at ieasf
two modulation modés, wherein the second gudio data comprise the modulation modes correétly '
received by the Secoﬁdvdevice and supported by the first device; |

splicing by the second device the hecond 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 via an audio interface f'the second device; 7

demodulaﬁng by thej first devy je the second audio data stream to obtain.m(.)dulation. modes
correctly received by-the first devr'é“eand supported by the second device and to obtain mddulatid‘n
modes correctly received by thesécond device and supported by the first device; and

selecting by the first devfce an Cptimal modulation mode used in the second device from the
modulation modesk'correctl /received by the second device and supported by the ﬁrst. devic_:é, and
selecting by the first. de ice an optimal modulation mode used in the first device from the
modulation modes coryfetly received by the first device and supported by the second device,

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 devige via the audio interface of the first device in one transmission and in a same time

reference frame;-and
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- suppb,_rted by the second device and the

accérding to the predetenhil

wherein sending the second audio data stream to the first device viaghe audio interface of the
second device comprises sending the second audio data stream to th¢ first device via the audio
interface of the second device in one transmission and in a same time feference frame.

3. The method according to claim 2, wherein the same time/reference frame means that a
length of a start moment and/or an end moment at a time periofl of each modulation waveform
with respect to a predetermined reference moment is predetermified.

4. The method according to claim 3, wherein demodulating by the second device the first
audio data stream to obtain the modulation modes correcify 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 secdnd device a
start moment of each modulation waveform accordifig to the predetermined reference moment,
demodulating by the second device the modulatioff waveform according to the start moment to
obtain the first audio data, determining by the secgpnd device whether the first audio data is correét ,
according to the predetermined rule, and if yeg, obtaining by the second device the modulation
ﬁ_lodes correctly received by the srecond devicg/and supported by the first device. |

5. The method ac_c_ording to claim 3, fvherein demodulating by the first device the second

- audio data stream to obtain the modulafion modes correctly received by the first device and

odulation modes correctly received by the second device
and supported by the first device compfises:

_.vd‘emodul'ating by the‘:ﬁrst-_devi fe the second audio data stream, finding by the first device a

- start. moment of each modulationfwaveform according to the predetermined reference moment,

demodulating by the first devicefthe modulation waveform according to the start moment to obtain

‘the second audio data, determfining by the first device whether the second audio data is correct

d'rule, and if yes, obtaining by the first device the modulation modes
correctly received by the fj st device and supported by the second device.

6. The method accofding to claim 1, wherein sending the first audio data stream to the second
device via the audio ifterface éf the first device comprises sending the first audio data stream to
the second device vja the audio interface of the first device in one transmission and in different
time reference franfes; and |
ing the second audio data stream to the first device via the audio interface of the

wherein sei

second devicefcomprises sending the second audio data stream to the first device via the audio
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“audio data stream to obtain the modulatio

- supported by the first device comprises:

interface of the second device in one transmission and in different time reference frames.

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

8. The method according to claim 7, wherein generating the first audio data frame streams by
the first device comprises modulating by the first device the firsf audio data to be sent into the first
audio data frame streams and generating by the first device aSynchronization header information,
and adding by the first device the generated synchronizatiof header information to the first aundio
data frame streams for indicating a start momént of each nfodulation mode; and
wherein generating the second audio data frame sifeams by the second devicer comprises
modulating by the sécond device the second audio dat to be sent into the second audio data frame
streams and generating by the second device a syncjronization header information, and adding by
the second device the generated synchronizatiof header information to the second audio dafa
frame streams for indicating a start moment of eAch modulation mode.

9. The method- according to claim 8, wilerein demodulating by the second device the first

modes correctly received by the second device and

demodulating by the second devige thé first audio data stream sent from the first device,
finding by the second device synchr: ﬁization headver,s of the modulation waveforms modulated
using the modﬂ'a‘tion modes suppoj éd by the ﬁ'rstv device respectively, acqﬁiriﬂg by the‘second
device a synchronization informatfon of each modulation waveform, finding by the second device

a start moment of each modufation 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, d termining by the second device 'Wthh@" the first audio dété is correct
according to the predeterghined rule, and if yes, obtaining by the 'second device the modulation
modes correctly received by the second device and supported by the first device.

10. The method ccording to claim 8, wherein demodulating By the first device the second
audio data stream tb obtain the modulation modes correctly received by the first device and
supported by the sgcond device and the modulation modes correctly received by the second ‘device

and supported by the first device comprises:

demodulgfing by the first device the second audio data stream sent from the second device,
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‘the first device; and

: audid interface of the first device.

finding by the first device synchronization headers of the modulation wgleforms modulated using
the modulation modes supported by the second device respectively, acduiring by the first device a
synchronization information of each modulation Wa;/efonn, 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 wheth¢r the second audio data is correct
according to the predetermined rule, and if yes, obfaining by yhe first device the modulation modes
correctly received by the first device and supported by the s€cond device.

11. The method according to any one of claims 1 t¢/ 10, wherein the first audio data and the
second audio data comprise data in a predeterminegtl fixed format and/or transmission data
containing variable contents.

12. The method according to any one of claimy'1 to 11, further comprising:

modulating by the first device third audio dafa using the optimal modulation mode used in the

second device to generate third audio data fraphe streams, wherein the third audio data comprise

the optimal modulation mode used in the secgnd device and the optimal modulation mode used in '
sending by the first device the thirdfaudio data frame streams to the second device via the

13. The method according to anyfone of claims 1 to 11, further cdmprising:
modulating by the first device third audio data using the optimal modulation mode used in the
second device to generate third afdio data frame streams, wherein the third audio data comprise

the optimal modulation mode ugkd in the second device and the optimal modulation mode used in-

“the first device and audio datafo be sent; and

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

14. The method acgbrding to claim 12 or 13, further comprising:

obtaining by the gecond dévice the optimal modulation mode used in the second device and
the optimal modulafion mode used in the first device according to the third audio data frame

streams, modulatigfg by the second device response audio data using the optimal modulation mode

used in the secoyfd device, and sending by the second device the modulated response audio data to
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15. The method according to any one of claims 1 to 14, wherein the first audio data frame
streams are generated by modulating the first audio data to be transmittgd into an analog waveform
signal using the modulation modes supported by the first device to /generate the first audio data
frame streams; and

wherein the second audio data frame streams are generated oy modulating the second audio
data to be transmitted into an analog waveform signal using the modulation modes supported by
the second d_eviée to generate the second audio data frame str

16. The method according to any one of claims 1 to 15 /wherein

the first audio data further comprises identifiers pf the at least two modulation modes
supported by the first device; émd

the second audio data further comprises identiffers of the modulation modes obtained and
correctly received by the second device and supporfed by the first device and identifiers of the at
least two modulation modes supported by the secohd device. |

17. The method according to any one of cfaims 1 to 16, wherein the first device is a mobile
terminal, and vthe second device is an electroni signature token.
| 18. A system for audio communicatioff modulation mode self-adaptation, comprising a first
device and a second de\}ice connectedeitr 'e;ach other via audio interfaces, wherein

the first device is configured for phodulating first audio data to be sent using at least two

modulation modes 'Supported by the first device respectively to genérate first audio data frame

streams in the at least two modulatign modes, splicing the first audio data frame streams in the at

~ least two modulation modes into affirst audio data stream, sending the first audio data stream to the

second device via the audio intefface of the first device, demodulating a second audio data stream

'to obtain mo_du‘latjbn modes gorrectly received by the first device and supported by the second

device and to obtain modulgfion modes correctly received by the second device and supported by

the first device, and selecfing an optimal modulation mode used in the second device from the
modulation modes correftly received by the second device and supported by the first device, and
selecting an optimal odulatibll mode used in the first device from the modulation modes
correctly received Wy 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

modulation mg¢des correctly received by the second device and supported by the first device,
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modﬁlating 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 comprise the modulation modes coritctly received by the second
device and supported by the first device, splicing the second audip data frame streams in the at
least two modulation modes into the second audio data stream, agd sending the second audio data
stream to the first device via the audio interface of the second d¢vice.
19. The system according to claim 18, wherein sending the first audio data stream to the
second device via the audio interface of the first device domprises sending the first audio data
stream to the second device via the audio intérface of theffirst 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 audi¢f data stream to the first device via the audio
interface of the second device in one transmissionfand in a same time reference frame. |

20. The system according to claim 19, wherein the same time reference frame means that a
length of a start moment and/or an end morfent at a time period of each modulation waveform |
with respect to a predetermined reference mbment is predetermiﬁed. |
21. The system according to claim 2 ; A wherein the second device is further configured for:
bdemo'd'ulating the first audio dajh | stfeam, finding a start moment of each modulation
waveform ‘according to the predet ;nined reference moment, deinodulating the modulation
waveform accérdinvg to the start my inent to obt'ain‘ the first audio data, detefmining whether the
first audio data is correct accordinf to the predetermined rule, and if yes, obtaining the modulaﬁon
modes correctly received by the, becond device and supported by»thé first device.

22.The systgm accordin _Yto claim 20, wherein the first device is f‘uf.[her configured for:

| del.nodulatingq'the secgnd avudiobdavta stream, finding -a start moment of eachrl.nodulation

waveform according to fhe predetermined reference moment, ‘demodul'ating the modulation
waveform according to fhe start moment to obtain the second audio data, determining whether the
second audio data iy correct | according to- the predétermined rulé, élld if yes, obtaining the
modulation modes gbrrectly received by the first device and supported by the second device.

23. The systgm according to claim 18, wherein sending the first audio data stream.to the
second device yia the audio interface of the first device comprises sending the first audio data

stream to the fecond device via the audio interface of the first device in one transmission and in
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different time reference frames; and

wherein sending the second audio data stream to the first device vja 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 tifne reference frames.

24. The system according to claim 23, wherein the different/time reference frames mean that
a start moment of each modulation waveform is acquired accgrding to a synchronization header
information. |

25. The system according to claim 24, wherein genergting the first audio data frame streams
by the first device comprises modulating by fhe first devile the first audio data to be sent into the
first audio data frame streams and generating by tffe first device a _synchronizaﬁon header
information, and adding by the first device the genefated synchronization header information to
the first audio data frame streams for indicating a stgrt moment of each modulation mode; and

wherein generating the second audio data frame streams by the second device ¢01nprisés
modulating by the second device the second audho data to be sent into the second audio data frame
synchronization header information, and adding by |

streams and generating by the second device

the second device the generated synchronfzation header information to the second audio data

- frame streams for indicating a start momeylt of each modulation mode.

26. The system according to claim 5}, wherein the second device is further configured for:
demodulating the first audio dat 'Ystream sent from the first device, finding synchronization
headers of the modulation wavefor Vs modulated using the modulation modves sﬁpported by the
first device respectively, acquiring a synchronization information of each modulation waveform,
finding a start moment of each nfodulation 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 fule? and if
yes, obtaining the modulatfon modes correctly received by the second device and supported by the
first device.
27. The system agcording fo claim 25, wherein the first device is further configured for:
demodulating fhe second audio data stream sent from the second device, finding
synchronization hgaders of the modulation waveforms modulated using the modulation modes

supported by thg second device respectively, acquiring a synchronization information of each

modulation wgveform, finding a start moment of each modulation waveform according to the
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- configured for:

first device.

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

28. The system according to any one of claims 18 to 27, wherein the first audio data and the
second audio data comprise data in a predetermined 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 d.ata using the optimal modhlation mode used in the second device to
generate third audié data frame streams, wherein fhe third audio data comprise the optimal
modulation mode used in the second device and tife optimal modulation mode used in the first
device; and

sending the third audio data frame streamsfo the second device via the audio interface of the
first device. |

30. The system aqcbrding to any one ¢f claims 18 to 28, wherein the first device is further

modulaﬁn’g third audio data using

e optimal modulation mode used in the second device to

generate third audio data frame strghms, wherein the third audio data comprise 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 dat / frame streams to the second device via the audio interface of the

31 .The systélr_i accordif g'to,Clainﬁ 29 or 30, wherein the second device is furthef con_ﬁ gured
for:
obtaining the optimAl modulation mode used in the second device and the optimal modulation
mode used in the first flevice ac'cording to the third audio data frame stréams, modulating response
audio data using th€ optimal modulation mode used in the second device, and sending the
modulated responsg audio data to the first device. |
32. The sysfem according to any one of claims 18 to 31, wherein the first audio data frame

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

wherein the second audio data frame streams are generated by ynodulating the second audio
data to be transmitted into an analog waveform signal using the mdulation modes supported by
the second device to generate the second audio data frame streams/

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

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

the sécond audio data further comprisés identifiers/of the modulation modes obtained and
correctly received by the secdnd device and supported Py the first device and identiﬁérs of the at
least two modulatioﬁ modes supported by the second gevice.

34. The system according to any one of claimy' 18 to 33, wherein the first device is a mobile
terminal, and the second devjée is an electronic sighature token. |

35. An apparatus for audio communicatign modulation modé self-adaptation in a mobile
terminal, cmﬁprising: | |

a modulating,mé)d‘ule configured for mpdulating first audio data to be sent usihg at least two

- modulation modes supported by the appa Atus to generate first audio data frame streams in the at

- Jeast two modulation modes;-

a splicing module configured for Aplicing the first audio data frame streams in the at least two
modulation modes into a first audio fata stream;
a transceiver module configlred for sending the first audio data stream to an electronic

signature token via an audio intfrface of the apparatus, and receiving a second audio data stream

“sent from the electronic signatfire token;

an acquiring module cgnfigured fordemOdulating the second vaudio data streamv fecejvéd to
obtain modulation modes/correctly received by the apparatus and supported .by the electronic
signature token, and to/obtain modulation modes correctly received by the electronic signature
token and supported by the appératus; and o

a selecting mgdule configured for selecting an optimal modulation mode used in the
electronic signatufe token from the modulation modes correctly recetved by the eleétronic
signature token gnd supported by the apparatus, and selecting an optimal modulation mode used in

the apparatus ffom the modulation modes correctly received by the apparatus and supported by the
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“configured for:

electronic signature token, according to a predetermined rule.

36. The apparatus according to claim 35, wherein the transceiver nfodule is further configured
for sending the first audio data stream to the electronic signature tolden via the audio interface of
the apparatus in one transmission and in a same time reference frar

37. The apparatus according to claim 36, wherein the same t/fme reference frame means that a
length of a start moment and/or an end moment at a time peglod of each modulation waveform
with respect to a predetermined reference moment is predete

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

demodulating the second audio data stream, finfling a start moment of each modulation
waveform according to the predetermined referenfe moment, demodulating the modulation
waveform according to the start moment to obtain he second audio data, determining whether the
second audio data is correct according to the fpredetermined rule, and if yes, obtaining the
modulation modes correctly received by the apparatus and supported by the electronic signature

token.

39. The apparatus according to claim 3#, wherein the transceiver module is further configured

 for sending the first audio data stream to he electronic si gnature token via the audio interface of

-the apparatus in one transmission and in/different time reference frames.

40. The apparatus according to ¢laim 39, wherein the different time reference frames mean
that a start mohaent of each modu étion Wavefbnn is acquired according fo a synchronization
header information.

41. The apparatus according to claim 40, wherein the modulating module is further
‘modulating the first afidio data to be sent into the - first audio data frame étreamS and
generating a synchronizatipn header information, and adding the generated s'ync_:hronization header
information to the first glidio data frame streams for indicating a start moment of each modulation
mode. | |

42. The apparatis according to claim 40, wherein the acquiring module is further configured
for: |

demodulatiglg the second audio data stream sent from the electronic signature token, finding

synchronizatioff headers of the modulation waveforms modulated using the modulation modes
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supported by the electronic signature token respectively, acquiring a synChronization information
of each modulation waveform, finding a start moment of each modulatfon waveform according to
the synchronization information, demodulating the modulation wavgform according to the start
moment to obtain the second audio data, determining whether thf second audio data is correct
according to the predetermined rule, and if yes, obtaining the modulation modes correctly received
by the apparatus and supported by the electronic signature toker.
43. The apparatus according to any one of ciaims 35 tof42, wherein the first audio data and
the second audio data comprise data in a predetermined fixed format and/or transmission data
containing variable contents. |
44. The apparatus according to any one of claims ¥5 to 43, wherein the modulating module is
further configured for:
modulating third audio data using the optiphal modulation mode used in the electronic
signature token to generate third audio data frame/ treams,r v
[ optimal modulation mode used in the electronic

in which the third audio data comprise th

signature token and the optimal modulatio_"mode used in the apparatus, and the transceiver

.module is further cdn_ﬁgured for sending Ahe third audio data frame streams to the electronic

signature token via the audio interface of e apparatus.

45. Thé apparatus according to any/one of claims 35 to 43, wherein the modulating module is
further configured for:

modulating third au:dio data éing the bptilna_l miodulation mode used in the electronic
signature token to generate third a dio data frame streams,

in which the third.audio ds ta comprise the optimal modulation mode used in the electronic
signature token, the optimal 1 bdulation mode used in the apparatus and audio data to be sent, and
the transceiver mbdule 1s fi “[her-ic'(A)nﬁgu_red for sending the third audio data frame Sti‘eams to the
electronic signature tokenfia the audio interféce of the apparatus.

46. The apparatus gccording to any one of claims 35 to 45, wherein the first audio data frame
streams are generated vy:

modulating theffirst audio data to be transmitted into an analog waveform signal using the
modulation modey'supported by the apparatus to generate the first audio data frame streams.

47. The appfaratus according to any one of claims 35 to 46, wherein

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

the second audio data further comprises identifiers of the modufation modes obtained and
correctly received by the electronic signature token and supported by/the apparatus and identifiers
of the at least two modulation modes supported by the electronic sighature token.

48. An electronic signature token, comprising:

a transceiver module configured for receiving a first audiofata stream sent from an apparatus
for audio communication modulation mode self-adaptation fh a mobile terminal, and sending a
second audio data stream spliced by a splicing module to th¢ apparatus via an audio interface;

an acquiring module configured for demodulating/ the first audio data stream to obtain
modulation modes correctly received by the electronfic signature token and suppofted by the
apparatus;

a modulating module configured for modulatifig second audio data to be sent using at least
two modulation modes supported by the electronfc signature token to generate second audio dat.a
frame streams in the at least two modulation mpdes, wherein the second audio data comprise the
modulation inodes correctly received by thf electronic signature token and supported by v.the A
apparatus; and

the splicing module configured for sy iéing the second audio data frame streams in the at least =
two modulation modes into the second ‘dio data stream.

49. The electronic signature tok¢gn according to claim 48, wherein the transceiver module is
further confi guréd for: : | |

sending the second audio dafh stream spliced by the splicing module to the apparatué via the
audio interface in one transmissy n and‘v in a same time reference frame.

50. The electronic’ signaire token according to claim 49, wherein the same time reference
frame means that _a length bt a start moment and/or an end moment at a time peribd of each
modulation waveform wit "respect to a predetermined reference moment is predetermined.

51. The electronicfsignature token according to claim 50, wherein the acquiring module is
further configured for; |

demodulating fhe first éudio data stream, finding a start moment of each modulation
waveform accordfng to the predetermined reference moment, demodulating the modﬁlation
waveform accorfling to the start moment to obtain the first audio data, determining whether the

first audio datf is correct according to a predetermined rule, and if yes, obtaining the modulation
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Afuﬁhefconﬁ gured for: .

headé_rs of the modulation waveforms

'yes, obtaining the modulatio;

modes correctly received by the electronic signature token and supported py the apparatus.

52. The electronic signature token according to claim 48, whereiyl the transceiver module is
further configured for:

sending the second audio data stream spliced by the splicing iodule to the apparatus via the
audio interface in one transmission and in different time referencefframes.

53. The electronic signature token according to claim 52, wherein the different time reference
frames mean that a start moment of each modulation wafeform is acquired according to a
synchronization header information.

54. The electronic signature token according to claigh 53, wherein the modulating module is
further configured for: |

modulating the second audio data to be sent injo the second audio data frame streams and

generating a synchronization header information, an/l adding the generated synchronization header

* information to the second audio data frame sifeams for indicating a start moment of each

modulation mode.

55. The electronic signature token acco

demodulating the first audio data st cam sent from the apparatus, finding synchronization
odulated using the modulation modes supported by the
apparatus’ respectivély, acquiring a synchronization information of each modulation waveform,

finding a start moment of each modyfation waveform according to the synchronization information,

- demodulating the modulation wayeform according to the start moment to obtain the first audio

data, determining whether the fif
‘modes correctly received by the electronic signature token and
suppm“[ed by the apparatus.

56. The electronic sighature token according to any one of claims 48 to 55, wherein the first

audio data and the secgnd audio data comprise data in a predetermined fixed format and/or

transmission data contfining variable contents.

57. The electrofiic signature token according to claim 55, wherein the acquiring module is
further configured for:

obtaining ayf optimal modulation mode used in the electronic signature token and an optimal

modulation mgfle used in the apparatus according to third audio data frame streams received by the
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transceiver module, modulating response audio data using the optimal rfodulation mode used in
the electronic signature token, and sending the modulated response audig data to the apparatus.

58. The electronic signature token according to any one of cl 1mé 48 to 57, wherein first
audio data frame streams are generated by modulating the first audi_ data to be transmitted into an
analog waveform signal using the modulation modes supported py the apparatus to generate the
first audio data frame streams; and

wherein the second audio data frame streams. are genergled by modulating the second audio
data to be transmitted into an analog waveform signal using the modulation modes supported by
the electronic signature token to generate the second audio/data frame streams.

59. The electronic signature token according to anyfone of claims 48 to 58, Whereiﬁ

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

the second audio data _ﬁjrther comprises idghtifiers of the modulation modes obtained anvd
correctly received by the electronic signature tofen and supported by the apparatus and identifiers

of the at least two modulation modes supported by the electronic signature token.
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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 difterent mobile terminals, an apparatus (such as an electronic signature token)
communicating with the mobile terminal needs to try with audio data in different modulation
modes automatically so as to find a most suitable modulation 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
modulation 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 existing in
the related art.

Accordingly, a first objective of the preseﬁt disclosure is to provide a method for audio
communication modulation mode self-adaptation, which can determine an audio modulation mode

quickly, such that audio data interaction may be performed quickly and the distortion degree of the
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What is claimed 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 a first 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;

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, wherein the second audio data comprise the modulation modes correctly |
received by the second device and supported by the first 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 deﬁce via an audio interface of the second device;

demodulating by the first device the second audio data stream to obtain modulation modes
correcﬂy received by the first device and supported by the second device and to obtain modulation
modes correctly received by the second device and supported by the first device; and

selecting by the first 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, and
selecting by the first device 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.

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
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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 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 and
the modulation modes correctly received by the second device and supported by the ﬁrst 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 to the start moment to obtain
the second audio data, detenﬁining 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 dévice 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
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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 wavefohn 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:

demodulating byAthe 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 rhodulation modes supported by the first device respectively, acquiring by the second
device a synchronization information of each modulation wavefofm, finding by the second device
a start momeﬁt of each modulation waveform according to the synchronization informatioh,.
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 and
the modulation modes correctly received by the second device and supported by the first 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
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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 accqrding 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.

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, wherein the third audio data comprise

" the optimal modulation mode used in the second device and the optimal modulation mode used in

the first device, or the third audio data comprise the optimal modulation mode used in the second
device and the optimal modulation mode 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,

preferably, wherein the method further comprises:

obtaining by the second device the optimal modulation mode used in the second device and
the optilhal modulation mode used in the first device according to the third audio data frame
streams, médulating 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 data to
the first device.

8. The method according to any one of claims.1 to 7, wherein

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

the 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 modulation modes supported by the second device.

9. 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 streams in the at
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least two modulation modes;

a splicing module configured for splicing the first audio data frame streams in the at least two
modulation modes into a first 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 received to
obtain modulation modes correctly received by the apparatus and supported by the electronic
signature token, and to obtain modulation modes correctly received by the electronic signature
token and supported by the apparatus; and

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, and selecting an optimal modulation mode used in
the apparatus from the modulatiron modes correctly received by the apparatus and supported by the
electronic signature token, according to a predetermined rule.

10. The apparatus according to claim 9, wherein the transceiver module is further cdnﬁgured
for sending the first audio data stream to the electronic signatui’e 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 periéd of each modulation waveform with respect to a
predetermined reference moment is predetermined. |

11. The apparatus according to claim 10, wherein the acquiring module is further configured
for:

demodulating the second 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 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 apparatus and supported by the electronic signature
token.

12. The apparatus according to claim 9, wherein the transceiver module is further configured

for sending the first audio data stream to the electronic signature token via the audio interface of
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the apparatus in one transmission and in different time reference frames,

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

13. The apparatus according to claim 12, wherein the modulating module is further
configured for:

modulating the first audio data to be sent into the first audio data frame streams and
generating a synchronization header information, and adding the generated synchronization header
information to the first audio data frame streams for indicating a start moment of each modulation
mode; and/or _

wherein the acquiring module is further configured for:

demodulating the second audio data stream sent from the electronic signature token, finding
synchronization headers of the modulation waveforms modulated using the modulation modes
supported by the electronic signature token respectively, acquiring a synchronization information
of each modulation waveform, finding a start moment of each modulation waveform according to
the synchronization information, demodulating th¢ 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 apparatus and supported by the electronic signature token.

14. The apparatus according to any one of claims 9 to 13, wherein the modulating module is
further configured for: 7 |

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 comprise the optimal modulation mode used in the electronic
signature token and the optimal modulation mode used in the apparatuS; or the third audio data
comprise the optimal 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.

15. The apparatus according to any one of claims 9 to 14, wherein

the first audio data further comprises identifiers of the at least two modulation modes

supported by the apparatus; and

38 _ °
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the second audio data further comprises identifiers of the modulation modes obtained and
correctly received by the electronic signature token and supported by the apparatus and identifiers
of the at least two modulation modes supported by the electronic signature token.

16. An electronic signature token, comprising:

a transceiver module configured for receiving a first audio data stream sent from an apparatus
for audio communication modulation 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 corréctly received by the electronic signature token and supported by the
apparatus;

a modulating module configured for modulating second audio data to be sent using at least
two modulation modes supported by the electronic signature token to generate second audio data
frame streams in the at least two modulation modes, wherein the second audio data comprise the
modulation modes correctly received by the electronic signature token and supported by the
apparatus; 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.

17. The electronic signature token according to claim 16, wherein the transceiver module is
further conﬁgured for: |

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

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

18. The electronic signature token according to claim 17, wherein the acquiring module 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 a predetermined 'rule, and if yes, obtaining the modulation

modes correctly received by the electronic signature token and supported by the apparatus.
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19. The electronic signature token according to claim 16, wherein the transceiver module is
further configured for:

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

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

20. The electronic signature token according to claim 19, wherein the modulating module is
further configured for: W

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

preferably, wherein the acquiring module is further configured for:

demodulating the first audio data stream sent from the apparatus, finding synchronization
headers of the modulation waveforms modulated using the modulation modes supported by the
apparatus respectively, acquiring a synchronization information of each modulation waveform,
finding a start moment 6f each modulation waveform according to the synchronization information,
demodulating the modulation waveform according to the start moment to obtain the first audio
data, deterfnining whether the first audio data is correct according to a predetermined rule, and if
yes, obtaining the modulation modes correctly received by the electronic signature token and
supported by the apparatus.

21. The electronic signature token according to claim 20, wherein the acquiring module is
further configured for:

obtaining an optimal modulation mode used in the electronic signature token and an optimal
modulati‘on mode used in the apparatus according to third audio data frame streams received by the
transceiver module, modulating response audio data using the optimal modulation mode used in
the electronic signature token, and sending the modulated response audio data to the apparatus.

22. The electronic signature token according to any one of claims 16 to 21, wherein

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

the second audio data further comprises identifiers of the modulation modes obtained and

40



correctly received by the electronic signature token and supported by the apparatus and identifiers
of the at least two modulation modes supported by the electronic signature token.

23. A system for audio communication modulation mode self-adaptation, comprising an
apparatus for audio communication modulation mode self-adaptation in a mobile terminal
aécording to any one of claims 9 to 15 and an electronic signature token according to any one of

claims 16 to 22 connected with each other via the audio interfaces.
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