
5 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. 

10 

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) 

15 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 

20 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. 

25 

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 

30 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 /t least two modulation modes 

5 supported by the first device respectively to generate first audio dlata frame streams in the at least 

two modulation modes; / 

splicing by the first device the first audio data frame st/eams in the at least two modulation 

modes into a first audio data stream; / 

sending the first audio data stream to a second d^ice via an audio interface of the first 

10 device; / 

demodulating by the second device the first au^lio data stream to obtain modulation modes 

correctly received by the second device and supported by the first device; 

modulating by the second device second au/io data to be sent using at least two modulation 

modes supported by the second device to genemte second audio data frame streams in the at least 

15 two modulation modes, wherein the second yfadio 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/lata stream, and sending the second audio data stream to 

the first device via an audio interface pf the second device; 

20 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 modulation 

modes correctly received by thafeecond 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 

25 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 

30 the second deviate 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/he audio interface of the 

second device comprises sending the second audio data stream to ther first device via the audio 

interface of the second device in one transmission and in a same time ^reference frame. 

3. The method according to claim 2, wherein the same timcv reference frame means that a 

5 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. 

4. The method according to claim 3, wherein demodulating by the second device the first 

audio data stream to obtain the modulation modes correctfy received by the second device and 

supported by the first device comprises: / 

10 demodulating by the second device the first audio alata stream, finding by the second device a 

start moment of each modulation waveform accordi/g to the predetermined reference moment, 

demodulating by the second device the modulatiouf waveform according to the start moment to 

obtain the first audio data, determining by the sec/nd device whether the first audio data is correct 

according to the predetermined rule, and if ye/ obtaining by the second device the modulation 

15 modes correctly received by the second devicorand supported by the first device. 

5. The method according to claim 3, 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: 

20 demodulating by the first devic^ the second audio data stream, finding by the first device a 

start moment of each m o d u I a t i o xj w a v e fo r m according to the predetermined reference moment, 

demodulating by the first devicafthe 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 predeterminied rule, and if yes, obtaining by the first device the modulation modes 

25 correctly received by the first device and supported by the second device. 

6. 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 vra"the audio interface of the first device in one transmission and in different 

time reference frames; and 

30 wherein senoing the second audio data stream to the first device via the audio interface of the 

second device/:omprises 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. 

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/o a synchronization header 

information. / 

5 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 a/ynchronization 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 

10 wherein generating the second audio data frame streams by the second device comprises 

modulating by the second device the second audio darn 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 c/ch modulation mode. 

15 9. The method according to claim 8, wVierein 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: J 

demodulating by the second deviate the first audio data stream sent from the first device, 

finding by the second device synchronization headers of the modulation waveforms modulated 

20 using the modulation modes supposed 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 /evice 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 

25 according to the predetermined rule, and if yes, obtaining by the second device the modulation 

modes correctly receiveff by the second device and supported by the first device. 

10. The method-according to claim 8, wherein demodulating by the first device the second 

audio data stream j 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 

30 and supported by the first device comprises: 

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

5 demodulating by the first device the modulation waveform according to the start moment to obtain 

the second audio data, determining by the first device whetlw the second audio data is correct 

according to the predetermined rule, and if yes, obtaining by me first device the modulation modes 

correctly received by the first device and supported by the s/econd device. 

11. The method according to any one of claims 1 tor 10, wherein the first audio data and the 

10 second audio data comprise data in a prede terminal fixed format and/or transmission data 

containing variable contents. / 

12. The method according to any one of claim^l to 11, further comprising: 

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

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

15 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 device via the 

audio interface of the first device. / 

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

20 modulating by the first device tnird audio data using the optimal modulation mode used in the 

second device to generate third aifldio 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 and audio data/o be sent; and 

sending by the first d^ice the third audio data frame streams to the second device via the 

25 audio interface of the firstyflevice. 

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

obtaining by the /econd device the optimal modulation mode used in the second device and 

the optimal modulalnon 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 

30 used in the secor/d device, and sending by the second device the modulated response audio data to 

the first devicar 
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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 transmitted into an analog waveform 

signal using the modulation modes supported by the first device to Generate the first audio data 

frame streams; and / 

5 wherein the second audio data frame streams are generated/)y modulating the second audio 

data to be transmitted into an analog waveform signal using the modulation modes supported by 

the second device to generate the second audio data frame streams. 

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

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

10 supported by the first device; and J 

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. 

17. The method according to any one of claims 1 to 16, wherein the first device is a mobile 

15 terminal, and the second device is an electroni/c signature token. 

18. A system for audio communicatioi/i modulation mode self-adaptation, comprising a first 

device and a second device connected witlr each other via audio interfaces, wherein 

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

modulation modes supported by the first device respectively to generate first audio data frame 

20 streams in the at least two modulati/n modes, splicing the first audio data frame streams in the at 

least two modulation modes into a/irst 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 cforrectly 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 

25 the first device, and seleofing an optimal modulation mode used in the second device from the 

modulation modes corract'ly received by the second device and supported by the first device, and 

selecting an optimal ^modulation mode used in the first device from the modulation modes 

correctly received b(y the first device and supported by the second device, according to a 

predetermined rule/ 

30 the second/levice is configured for demodulating the first audio data stream to obtain 

modulation m/des correctly received by the second device and supported by the first device, 
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modulating 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 ldist two modulation modes, 

in which the second audio data comprise the modulation modes correctly received by the second 

device and supported by the first device, splicing the second audio data frame streams in the at 

5 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. 

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 yomprises sending the first audio data 

stream to the second device via the audio interface of tlWfirst device in one transmission and in a 

10 same time reference frame; and / 

wherein sending the second audio data stream tcythe first device via the audio interface of the 

second device comprises sending the second audior data stream to the first device via the audio 

interface of the second device in one transmissioiyand in a same time reference frame. 

20. The system according to claim 19, wherein the same time reference frame means that a 

15 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. 

21. The system according to claim 20( wherein the second device is further configured for: 

demodulating the first audio date stream, finding a start moment of each modulation 

waveform according to the predetermined reference moment, demodulating the modulation 

20 waveform according to the start m/ment 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 thaeeeond device and supported by the first device. 

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

demodulating the secomd audio data stream, finding a start moment of each modulation 

25 waveform according to /he predetermined reference moment, demodulating the modulation 

waveform according to /he start moment to obtain the second audio data, determining whether the 

second audio data isr 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. 

23. The syst/m according to claim 18, wherein sending the first audio data stream to the 

30 second device via the audio interface of the first device comprises sending the first audio data 

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

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 tfre first device via the audio 

interface of the second device in one transmission and in different t i/ne reference frames. 

5 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 a synchronization header 

information. J 

25. The system according to claim 24, 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 

10 first audio data frame streams and generating by me 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 

15 streams and generating by the second device f synchronization header information, and adding by 

the second device the generated synchron/zation header information to the second audio data 

frame streams for indicating a start momet/t of each modulation mode. 

26. The system according to claim Z5, wherein the second device is further configured for: 

demodulating the first audio data( stream sent from the first device, finding synchronization 

20 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 modulationAvaveform 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 

25 yes, obtaining the modulation modes correctly received by the second device and supported by the 

first device. / 

27. The system aarcording to claim 25, 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 

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

modulation w/veform, finding a start moment of each modulation waveform according to the 
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synchronization information, demodulating the modulation wavefornv 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. / 

5 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/>8, wherein the first device is further 

configured for: / 

10 modulating third audio data using the optimal modulation mode used in the second device to 

generate third audio data frame streams, wherein tne third audio data comprise the optimal 

modulation mode used in the second device and me optimal modulation mode used in the first 

device; and / 

sending the third audio data frame streams/o the second device via the audio interface of the 

15 first device. / 

30. The system according to any one fi claims 18 to 28, wherein the first device is further 

configured for: / 

modulating third audio data using tne optimal modulation mode used in the second device to 

generate third audio data frame streams, wherein the third audio data comprise the optimal 

20 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 datarframe 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 

25 for: j 
obtaining the optimpl modulation mode used in the second device and the optimal modulation 

mode used in the firstynevice according to the third audio data frame streams, modulating response 

audio data using tile optimal modulation mode used in the second device, and sending the 

modulated response audio data to the first device. 

30 32. The sy^em according to any one of claims 18 to 31, wherein the first audio data frame 

streams are generated 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 generate the first audio data 

frame streams; and / 

wherein the second audio data frame streams are generated by modulating the second audio 

data to be transmitted into an analog waveform signal using the modulation modes supported by 

5 the second device to generate the second audio data frame streams 

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

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

supported by the first device; and J 

the second audio data further comprises identifiers/)f the modulation modes obtained and 

10 correctly received by the second device and supportedpy the first device and identifiers of the at 

least two modulation modes supported by the second device. 

34. The system according to any one of claimsr 18 to 33, wherein the first device is a mobile 

terminal, and the second device is an electronic signature token. 

35. An apparatus for audio communicati/n modulation mode self-adaptation in a mobile 

15 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 

least two modulation modes; / 

a splicing module configured for/plicing the first audio data frame streams in the at least two 

20 modulation modes into a first audio /lata 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 c/nfigured for demodulating the second audio data stream received to 

25 obtain modulation modes/correctly received by the apparatus and supported by the electronic 

signature token, and to/)btain modulation modes correctly received by the electronic signature 

token and supported by the apparatus; and 

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

electronic signatu/e token from the modulation modes correctly received by the electronic 

30 signature token amd supported by the apparatus, and selecting an optimal modulation mode used in 

the apparatus firom the modulation modes correctly received by the apparatus and supported by the 
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electronic signature token, according to a predetermined rule. / 

36. The apparatus according to claim 35, wherein the transceiver raodule is further configured 

for sending the first audio data stream to the electronic signature to^en via the audio interface of 

the apparatus in one transmission and in a same time reference frame. 

5 37. The apparatus according to claim 36, wherein the same tmie reference frame means that a 

length of a start moment and/or an end moment at a time pemod of each modulation waveform 

with respect to a predetermined reference moment is predetermined. 

38. The apparatus according to claim 37, wherein the ̂ acquiring module is further configured 

for: j 

10 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 me 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 

15 token. / 

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

for sending the first audio data stream to /he electronic signature token via the audio interface of 

the apparatus in one transmission and in/liffcrent time reference frames. 

40. The apparatus according to maim 39, wherein the different time reference frames mean 

20 that a start moment of each modu/ation waveform is acquired according to a synchronization 

header information. / 

41. The apparatus according to claim 40, wherein the modulating module is further 

configured for: J 

modulating the first aodio data to be sent into the first audio data frame streams and 

25 generating a synchronizati/n header information, and adding the generated synchronization header 

information to the first a/udio data frame streams for indicating a start moment of each modulation 

mode. / 

42. The apparatus according to claim 40, wherein the acquiring module is further configured 

for: j 

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

synchronization 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 modulation waveform according to 

the synchronization information, demodulating the modulation wa'weform according to the start 

moment to obtain the second audio data, determining whether th/e 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 tokens 

43. The apparatus according to any one of claims 35 tcy42, wherein the first audio data and 

the second audio data comprise data in a predetermined ynxed format and/or transmission data 

containing variable contents. / 

44. The apparatus according to any one of claims J5 to 43, wherein the modulating module is 

further configured for: j 

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 tib\t optimal modulation mode used in the electronic 

signature token and the optimal modulations mode used in the apparatus, and the transceiver 

module is further configured for sending/he third audio data frame streams to the electronic 

signature token via the audio interface of pe apparatus. 

45. The apparatus according to anyone of claims 35 to 43, wherein the modulating module is 

further configured for: / 

modulating third audio data /sing the optimal modulation mode used in the electronic 

signature token to generate third ajsdio data frame streams, 

in which the third, audio d/ta comprise the optimal modulation mode used in the electronic 

signature token, the optimal rrfodulation 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/'ia the audio interface of the apparatus. 

46. The apparatus according to any one of claims 35 to 45, wherein the first audio data frame 

streams are generatedyoy: 

modulating tlwfirst audio data to be transmitted into an analog waveform signal using the 

modulation modes/supported by the apparatus to generate the first audio data frame streams. 

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

the first /tudio 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 modulation modes obtained and 

correctly received by the electronic signature token and supported bwthe apparatus and identifiers 

of the at least two modulation modes supported by the electronic signature token. 

5 48. An electronic signature token, comprising: j 

a transceiver module configured for receiving a first audio/lata stream sent from an apparatus 

for audio communication modulation mode self-adaptation m 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 

10 modulation modes correctly received by the electronic signature token and supported by the 

apparatus; / 

a modulating module configured for modulatmg second audio data to be sent using at least 

two modulation modes supported by the electron/c signature token to generate second audio data 

frame streams in the at least two modulation modes, wherein the second audio data comprise the 

15 modulation modes correctly received by the electronic signature token and supported by the 

apparatus; and J 

the splicing module configured for spicing the second audio data frame streams in the at least 

two modulation modes into the second audio data stream. 

49. The electronic signature tokrn according to claim 48, wherein the transceiver module is 

20 further configured for: / 

sending the second audio date stream spliced by the splicing module to the apparatus via the 

audio interface in one transmission and in a same time reference frame. 

50. The electronic signature token according to claim 49, wherein the same time reference 

frame means that a length/)f a .start moment and/or an end moment at a time period of each 

25 modulation waveform wit/ respect to a predetermined reference moment is predetermined. 

51. The electronic/signature token according to claim 50, wherein the acquiring module is 

further configured for j 

demodulating me first audio data stream, finding a start moment of each modulation 

waveform according to the predetermined reference moment, demodulating the modulation 

30 waveform acconfling to the start moment to obtain the first audio data, determining whether the 

first audio datsf is correct according to a predetermined rule, and if yes, obtaining the modulation 
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modes correctly received by the electronic signature token and supported py the apparatus. 

52. The electronic signature token according to claim 48, whereiii the transceiver module is 

further configured for: j 

sending the second audio data stream spliced by the splicing module to the apparatus via the 

5 audio interface in one transmission and in different time reference/rames. 

53. The electronic signature token according to claim 52, wterein the different time reference 

frames mean that a start moment of each modulation waveform is acquired according to a 

synchronization header infonnation. j 

54. The electronic signature token according to claim 53, wherein the modulating module is 

10 further configured for: / 

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

generating a synchronization header infonnation, arya adding the generated synchronization header 

infonnation to the second audio data frame streams for indicating a start moment of each 

modulation mode. / 

15 55. The electronic signature token accoooing to claim 54, wherein the acquiring module is 

further configured for: / 

demodulating the first audio data st/eam sent from the apparatus, finding synchronization 

headers of the modulation waveforms modulated using the modulation modes supported by the 

apparatus respectively, acquiring a synchronization infonnation of each modulation waveform, 

20 finding a start moment of each modulation wavefonn according to the synchronization infonnation, 

demodulating the modulation wawfonn according to the start moment to obtain the first audio 

data, detennining whether the fi/st audio data is correct according to a predetennined rule, and if 

yes, obtaining the modulation/ modes correctly received by the electronic signature token and 

supported by the apparatus. J 

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

audio data and the sec/nd audio data comprise data in a predetennined fixed format and/or 

transmission data containing variable contents. 

57. The electro/ic signature token according to claim 55, wherein the acquiring module is 

further configured /or: 

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

modulation moae 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 modulation mode used in 

the electronic signature token, and sending the modulated response audi® 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 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 generated 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 audkydata frame streams. 

59. The electronic signature token according to any/me of claims 48 to 58, 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 

correctly received by the electronic signature tolcen 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 

5 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. 

10 

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) 

15 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 

20 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. 

25 

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 

30 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 

5 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 

10 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 

15 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 device via an audio interface of the second device; 

20 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 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 

25 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 

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

reference frame; and 

33 



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 

5 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: 

10 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 

15 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: 

20 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, 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 

25 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 

30 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 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 

5 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 

10 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 

15 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 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 

20 device a synchronization information of each modulation waveform, finding by the second device 

a start moment of each modulation waveform according to the synchronization infonnation, 

demodulating by the second device the modulation wavefonn 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 

25 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: 

30 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 wavefonns modulated using 
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the modulation modes supported by the second device respectively, acquiring by the first device a 

synchronization infonnation of each modulation wavefonn, 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 

5 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 

10 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 

15 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 optimal 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 

20 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 

25 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: 

30 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 

5 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 

10 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 modulation modes correctly received by the apparatus and supported by the 

15 electronic signature token, according to a predetermined rule. 

10. 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 

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 

20 and/or an end moment at a time period 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 

25 waveform according to the predetennined 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. 

30 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 

37 



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 infonnation. 

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

5 configured for: 

modulating the first audio data to be sent into the first audio data frame streams and 

generating a synchronization header infonnation, and adding the generated synchronization header 

infonnation to the first audio data frame streams for indicating a start moment of each modulation 

mode; and/or 

10 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 

15 the synchronization infonnation, 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. 

14. The apparatus according to any one of claims 9 to 13, wherein the modulating module is 

20 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 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 

25 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 

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

supported by the apparatus; and 
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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: 

5 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 correctly received by the electronic signature token and supported by the 

10 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 

15 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: 

20 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, 

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 

predetennined reference moment is predetermined. 

25 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 

30 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, 

5 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: 

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

10 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 

15 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 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 a predetermined rule, and if 

20 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 

25 modulation 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 

30 supported by the apparatus; and 

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

5 according 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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