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interactive data may be largely reduced. A second objective of the present disclosure is to provide

a system for audio communication modulation mode self-adaptation. A third objective of the

present disclosure is to provide an apparatus for audio communication modulation mode

self-adaptation in a mobile terminal. A fourth objective of the present disclosure is to provide an

electronic signature token.5

In order to achieve the above objectives, a method for audio communication modulation

mode self-adaptation according to embodiments of a first aspect of the present disclosure

comprises: 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 at10

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 frame15

streams in the at least two modulation modes, in which the second audio data to be sent 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; demodulating by the first device the second20

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 selecting by the first device an optimal modulation mode used in25

the first device from the modulation modes correctly received by the first device and supported by

the second device, according to a predetermined rule.

With the method for audio communication modulation mode self-adaptation according to

embodiments of the present disclosure, since audio data frame streams modulated using various

modulation modes are spliced into a single audio data stream, data interaction may be performed30

in one transmission, thus enhancing the data interaction speed. Meanwhile, a first audio
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modulation mode may be quickly determined, such that the first device may communicate with the

second device via the first audio modulation mode, thus further enhancing the data interaction

speed and largely reducing the distortion degree of interactive data.

In an embodiment, 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 via5

the audio interface of the first device in one transmission and in a same time reference frame, and

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.

In an embodiment, the same time reference frame means that a length of a start moment10

and/or an end moment at a time period of each modulation waveform with respect to a

predetermined reference moment is predetermined.

In an embodiment, 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 second15

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.20

In an embodiment, 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 reference25

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

In an embodiment, sending the first audio data stream to the second device via the audio30

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

and sending the second audio data stream to the first device via the audio interface of the second

device comprises sending the second audio data stream to the first device via the audio interface of

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

In an embodiment, the different time reference frames mean that a start moment of each5

modulation waveform is acquired according to a synchronization header information.

In an embodiment, 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 for10

indicating a start moment of each modulation mode; and 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 start15

moment of each modulation mode.

In an embodiment, 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 sent from the first device,

finding by the second device synchronization headers of the modulation waveforms modulated20

using the modulation modes supported by the first device respectively, acquiring by the second

device a synchronization information of each modulation waveform, finding a start moment of

each modulation waveform according to the synchronization information, demodulating by the

second device the modulation waveform according to the start moment to obtain the first audio

data, determining by the second device whether the first audio data is correct according to the25

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.

In an embodiment, 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 first30

device comprises: demodulating by the first device the second audio data stream sent from the
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second device, finding by the first device synchronization headers of the modulation waveforms

modulated using the modulation modes supported by the second device respectively, acquiring by

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

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

demodulating by the first device the modulation waveform according to the start moment to obtain5

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.

In an embodiment, the first audio data and the second audio data comprise data in a

predetermined fixed format and/or transmission data containing variable contents.10

In an embodiment, the method further comprises: modulating by the first device third audio

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

frame streams, in which the third audio data comprise 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 first15

device.

In an embodiment, the method further comprises: modulating by the first device third audio

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

frame streams, in which the third audio data 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; and20

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

interface of the first device.

In an embodiment, 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 response25

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.

In an embodiment, 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 the second audio30

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

the second audio data frame streams.

In an embodiment, 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 and5

supported by the first device and identifiers of the at least two modulation modes supported by the

second device.

In an embodiment, the first device is a mobile terminal, and the second device is an electronic

signature token.

In order to achieve the above objectives, a system for audio communication modulation mode10

self-adaptation according to embodiments of a second aspect of the present disclosure comprises a

first device and a second device connected with each other via audio interfaces, in which 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 streams in the at least

two modulation modes, splicing the first audio data frame streams in the at least two modulation15

modes into a first audio data stream, sending the first audio data stream to the second device via

the audio interface of the first device, demodulating a second audio data stream to obtain

modulation modes correctly received by the first device and supported by the second device and to

obtain modulation modes correctly received by the second device and supported by the first device,

and selecting an optimal modulation mode used in the second device from the modulation modes20

correctly 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 by the

first device and supported by the second device, according to a predetermined rule; the second

device is configured for demodulating the first audio data stream to obtain modulation modes

correctly received by the second device and supported by the first device, modulating second audio25

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 correctly received by the second device and supported by the

first device, splicing the second audio data frame streams in the at least two modulation modes

into the second audio data stream, and sending the second audio data stream to the first device via30

the audio interface of the second device.
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With the system for audio communication modulation mode self-adaptation according to

embodiments of the present disclosure, since audio data frame streams modulated using various

modulation modes are spliced into a single audio data stream, data interaction may be performed

in one transmission, thus enhancing the data interaction speed. Meanwhile, a first audio

modulation mode may be quickly determined, such that the first device may communicate with the5

second device via the first audio modulation mode, thus further enhancing the data interaction

speed and largely reducing the distortion degree of the interactive data.

In an embodiment, 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, and10

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.

In an embodiment, 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 a15

predetermined reference moment is predetermined.

In an embodiment, the second device is further configured for: demodulating the first audio

data stream, finding a start moment of each modulation waveform according to the predetermined

reference moment, demodulating the modulation waveform according to the start moment to

obtain the first audio data, determining whether the first audio data is correct according to the20

predetermined rule, and if yes, obtaining the modulation modes correctly received by the second

device and supported by the first device.

In an embodiment, the first device 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 to25

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.

In an embodiment, 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 via30

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

device comprises sending the second audio data stream to the first device via the audio interface of

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

In an embodiment, the different time reference frames mean that a start moment of each

modulation waveform is acquired according to a synchronization header information.5

In an embodiment, 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 generating the second audio data frame10

streams by the second device comprises modulating by the second device the second audio data to

be sent into the second audio data frame streams and generating by the second device a

synchronization header information, and adding by the second device the generated

synchronization header information to the second audio data frame streams for indicating a start

moment of each modulation mode.15

In an embodiment, the second device is further configured for: demodulating the first audio

data stream sent from the first device, finding synchronization headers of the modulation

waveforms modulated using the modulation modes supported by the first device respectively,

acquiring a synchronization information of each modulation waveform, finding a start moment of

each modulation waveform according to the synchronization information, demodulating the20

modulation waveform according to the start moment to obtain the first audio data, determining

whether the first audio data is correct according to the predetermined rule, and if yes, obtaining the

modulation modes correctly received by the second device and supported by the first device.

In an embodiment, the first device is further configured for: demodulating the second audio

data stream sent from the second device, finding synchronization headers of the modulation25

waveforms modulated using the modulation modes supported by the second device respectively,

acquiring a synchronization information of each modulation waveform, finding a start moment of

each modulation waveform according to the synchronization information, demodulating the

modulation waveform according to the start moment to obtain the second audio data, determining

whether the second audio data is correct according to the predetermined rule, and if yes, obtaining30

the modulation modes correctly received by the first device and supported by the second device.
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In an embodiment, the first audio data and the second audio data comprise data in a

predetermined fixed format and/or transmission data containing variable contents.

In an embodiment, the first device is further configured for: modulating third audio data using

the optimal modulation mode used in the second device to generate third audio data frame streams,

in which the third audio data comprise the optimal modulation mode used in the second device and5

the optimal modulation mode used in the first device; and sending the third audio data frame

streams to the second device via the audio interface of the first device.

In an embodiment, the first device is further configured for: modulating third audio data using

the optimal modulation mode used in the second device to generate third audio data frame streams,

in which the third audio data comprise the optimal modulation mode used in the second device, the10

optimal modulation mode used in the first device and audio data to be sent; and sending the third

audio data frame streams to the second device via the audio interface of the first device.

In an embodiment, the second device is further configured for: obtaining the optimal

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

device according to the third audio data frame streams, modulating response audio data using the15

optimal modulation mode used in the second device, and sending the modulated response audio

data to the first device.

In an embodiment, 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 the second audio20

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 second device to generate

the second audio data frame streams.

In an embodiment, 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 comprises25

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.

In an embodiment, the first device is a mobile terminal, and the second device is an electronic

signature token.30

In order to achieve the above objectives, an apparatus for audio communication modulation
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mode self-adaptation in a mobile terminal according to embodiments of a third aspect of the

present disclosure comprises: 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 splicing the

first audio data frame streams in the at least two modulation modes into a first audio data stream; a5

transceiver module configured for sending the first audio data stream to an electronic signature

token via an audio interface of the apparatus, and receiving a second audio data stream sent from

the electronic signature token; an acquiring module configured for demodulating the second audio

data stream to obtain modulation modes correctly received by the apparatus and supported by the

electronic signature token and modulation modes correctly received by the electronic signature10

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 electronic signature token, according to a predetermined rule.15

The apparatus according to embodiments of the present disclosure may perform data

interaction with the electronic signature token to determine the default modulation mode of the

mobile terminal and the electronic signature token, thus enhancing the interaction speed, saving

time, and ensuring the data interaction quality.

In an embodiment, the transceiver module is further configured for sending the first audio20

data stream to the electronic signature token via the audio interface of the apparatus in one

transmission and in a same time reference frame.

In an embodiment, 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.25

In an embodiment, 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 received30

by the apparatus and supported by the electronic signature token.
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In an embodiment, the transceiver module is further configured for sending the first audio

data stream to the electronic signature token via the audio interface of the apparatus in one

transmission and in different time reference frames.

In an embodiment, the different time reference frames mean that a start moment of each

modulation waveform is acquired according to a synchronization header information.5

In an embodiment, 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.

In an embodiment, the acquiring module is further configured for: demodulating the second10

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 the modulation waveform according to the start moment to obtain the15

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.

In an embodiment, the first audio data and the second audio data comprise data in a

predetermined fixed format and/or transmission data containing variable contents.20

In an embodiment, the modulating module is further configured for: modulating third audio

data using the optimal modulation mode used in the electronic signature token to generate third

audio data frame streams, in which the third audio data comprise the optimal modulation mode

used in the electronic signature token and the optimal modulation mode used in the apparatus, and

the transceiver module is further configured for sending the third audio data frame streams to the25

electronic signature token via the audio interface of the apparatus.

In an embodiment, the modulating module is further configured for: modulating third audio

data using the optimal modulation mode used in the electronic signature token to generate third

audio data frame streams, in which the third audio data comprise the optimal modulation mode

used in the electronic signature token, the optimal modulation mode used in the apparatus and30

audio data to be sent, and the transceiver module is further configured for sending the third audio
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data frame streams to the electronic signature token via the audio interface of the apparatus.

In an embodiment, 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 apparatus to generate the first audio data frame streams.

In an embodiment, the first audio data further comprises identifiers of the at least two5

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

token and supported by the apparatus and identifiers of the at least two modulation modes

supported by the electronic signature token.

In order to achieve the above objectives, an electronic signature token according to10

embodiments of a fourth aspect of the present disclosure comprises: 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 correctly15

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, in which the second audio data comprise the modulation modes

correctly received by the electronic signature token and supported by the apparatus; and the20

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

modulation modes into the second audio data stream.

The electronic signature token according to embodiments of the present disclosure may

perform data interaction with the mobile terminal quickly, thus enhancing the data interaction

speed and saving time. Moreover, the distortion degree of the interactive data is reduced, thus25

ensuring the data interaction quality.

In an embodiment, 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.

In an embodiment, the same time reference frame means that a length of a start moment30

and/or an end moment at a time period of each modulation waveform with respect to a
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predetermined reference moment is predetermined.

In an embodiment, the acquiring module is further configured for: demodulating the first

audio data stream, finding a start moment of each modulation waveform according to the

pre-agreed reference time, 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 a5

predetermined rule, and if yes, obtaining the modulation modes correctly received by the

electronic signature token and supported by the apparatus.

In an embodiment, 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.10

In an embodiment, the different time reference frames mean that a start moment of each

modulation waveform is acquired according to a synchronization header information.

In an embodiment, the modulating module is further configured for: 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 second15

audio data frame streams for indicating a start moment of each modulation mode.

In an embodiment, 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 of20

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 yes, obtaining the

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

apparatus.25

In an embodiment, the first audio data and the second audio data comprise data in a

predetermined fixed format and/or transmission data containing variable contents.

In an embodiment, the acquiring module is further configured for: obtaining an optimal

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

the apparatus according to third audio data frame streams received by the transceiver module,30

modulating response audio data using the optimal modulation mode used in the electronic
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signature token, and sending the modulated response audio data to the apparatus.

In an embodiment, 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 apparatus to generate the first audio data frame streams; and the second audio data frame

streams are generated by modulating the second audio data to be transmitted into an analog5

waveform signal using the modulation modes supported by the electronic signature token to

generate the second audio data frame streams.

In an embodiment, 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 signature10

token and supported by the apparatus and identifiers of the at least two modulation modes

supported by the electronic signature token.

Additional aspects and advantages of embodiments of present disclosure will be given in part

in the following descriptions, become apparent in part from the following descriptions, or be

learned from the practice of the embodiments of the present disclosure.15

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or additional aspects and advantages of the present disclosure will become

apparent and more readily appreciated from the following descriptions of embodiments made with

reference to the drawings, in which:20

Fig. 1 is a flow chart of a method for audio communication modulation mode self-adaptation

according to an embodiment of the present disclosure;

Fig. 2 is a schematic diagram of a system for audio communication modulation mode

self-adaptation according to an embodiment of the present disclosure;

Fig. 3 is a schematic diagram of an apparatus for audio communication modulation mode25

self-adaptation in a mobile terminal according to an embodiment of the present disclosure; and

Fig. 4 is a schematic diagram of an electronic signature token according to an embodiment of

the present disclosure.

DETAILED DESCRIPTION30

Reference will be made in detail to embodiments of the present disclosure. The embodiments
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described herein with reference to drawings are explanatory, illustrative, and used to generally

understand the present disclosure. The embodiments shall not be construed to limit the present

disclosure. The same or similar elements and the elements having same or similar functions are

denoted by like reference numerals throughout the descriptions.

Various embodiments and examples are provided in the following description to implement5

different structures of the present disclosure. In order to simplify the present disclosure, certain

elements and settings will be described. However, these elements and settings are only by way of

example and are not intended to limit the present disclosure. In addition, reference numerals may

be repeated in different examples in the present disclosure. This repeating is for the purpose of

simplification and clarity and does not refer to relations between different embodiments and/or10

settings. Furthermore, examples of different processes and materials are provided in the present

disclosure. However, it would be appreciated by those skilled in the art that other processes and/or

materials may be also applied. Moreover, a structure in which a first feature is “on” a second

feature may include an embodiment in which the first feature directly contacts the second feature,

and may also include an embodiment in which an additional feature is formed between the first15

feature and the second feature so that the first feature does not directly contact the second feature.

In the present disclosure, unless specified or limited otherwise, the terms “mounted,”

“connected,” “coupled,” and the like are used broadly, and may be, for example, mechanical or

electrical connections; may also be direct connections or indirect connections via intervening

structures; may also be inner communications of two elements, which can be understood by those20

skilled in the art according to specific situations.

Referring to the following descriptions and drawings, these and other aspects of the

embodiments of the present disclosure will be apparent. In these descriptions and drawings, some

specific approaches of the embodiments of the present disclosure are provided, so as to show some

ways to perform the principle of the embodiments of the present disclosure, however it should be25

understood that the embodiment of the present disclosure is not limited thereby. Instead, the

embodiments of the present disclosure comprise all the variants, modifications and their

equivalents within the spirit and scope of the present disclosure as defined by the claims.

Fig. 1 illustrates a method for audio communication modulation mode self-adaptation

according to an embodiment of the present disclosure. As shown in Fig. 1, the method for audio30

communication modulation mode self-adaptation comprises following steps.
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At step S101, a first device modulates 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. The first device may be a mobile terminal, and the mobile terminal

may comprise a mobile phone, a tablet PC (personal computer), etc.

The modulation modes may comprise an amplitude modulation, a frequency modulation, a5

carrier modulation, a subcarrier modulation, etc. For example, the first device may modulate the

first audio data using four downlink modulation modes respectively to generate first audio data

frame streams A, B, C, D in the four downlink modulation modes.

At step S102, the first device splices the first audio data frame streams in the at least two

modulation modes into a first audio data stream.10

At step S103, the first audio data stream is sent to a second device via an audio interface of

the first device.

For example, since the downlink audio data frame streams A, B, C, D in the four downlink

modulation modes are spliced into the single first audio data stream, only one transmission may be

performed, thus decreasing the number of data transmissions, reducing the probability of data15

distortion, and enhancing the data interaction speed.

At step S104, the second device demodulates the first audio data stream to obtain modulation

modes correctly received by the second device and supported by the first device. The second

device may be an electronic signature token, such as an audio Key (i.e. a Key apparatus with an

audio interface), which is a cipher key apparatus substantially similar to a U shield except the data20

transmission mode.

For example, the second device determines that the modulation modes correctly received by

the second device and supported by the first device are B, C, and D according to the first audio

data stream, and A may not be received by the second device during the transmission or the format

of data modulated using A is not correct.25

At step S105, the second device modulates 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

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

For example, the second device uses three downlink modulation modes corresponding to the30

first audio data frame streams B, C, D as sending contents and performs modulation according to
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four uplink modulation modes in the second device to generate second audio data frame streams E,

F, G, H. Each of the second audio data frame streams E, F, G, H comprises three downlink

modulation modes corresponding to the first audio data frame streams B, C, D.

At step S106, the second device splices the second audio data frame streams in the at least

two modulation modes into a second audio data stream, and sends the second audio data stream to5

the first device via an audio interface of the second device.

At step S107, the first device demodulates 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.

At step S108, the first device selects an optimal modulation mode used in the second device10

from the modulation modes correctly received by the second device and supported by the first

device, and selects an optimal modulation mode used in the first device from the modulation

modes correctly received by the first device and supported by the second device, according to a

predetermined rule.

The optimal modulation mode is a modulation mode selected according to the predetermined15

rule. For example, the optimal modulation mode is a modulation mode corresponding to a

sampling data stream with a small waveform distortion degree and a small amplitude attenuation

degree.

With the method for audio communication modulation mode self-adaptation according to

embodiments of the present disclosure, since audio data frame streams modulated using various20

modulation modes are spliced into a single audio data stream, data interaction may be performed

in one transmission, thus enhancing the data interaction speed. Meanwhile, a first audio

modulation mode may be quickly determined, such that the first device may communicate with the

second device via the first audio modulation mode, thus further enhancing the data interaction

speed and largely reducing the distortion degree of the interactive data.25

In an embodiment, the first audio data and the second audio data comprise data in a

predetermined fixed format and/or transmission data containing variable contents. According to

the predetermined fixed format, it may be determined whether a fixed format corresponding to

received audio data is consistent with the predetermined fixed format every time, if yes, data are

correctly received, otherwise, data are wrongly received, thus ensuring the reliability of the30

received data.



18

In an embodiment, the first audio data stream are sent to the second device via the audio

interface of the first device in one transmission and in a same time reference frame, and the second

audio data stream are sent to the first device via the audio interface of the second device in one

transmission and in a same time reference frame. 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 waveform5

with respect to a predetermined reference moment is predetermined.

In an embodiment, specifically, step S104 (i.e. 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 to10

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. Therefore, it is possible to ensure the reliability of the first audio data15

received by the second device so as to obtain the modulation modes correctly received by the

second device and supported by the first device.

In an embodiment, specifically, step S107 (i.e. 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 device20

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, determining by the first device

whether the second audio data is correct according to the predetermined rule, and if yes, obtaining25

by the first device the modulation modes correctly received by the first device and supported by

the second device. Since the second audio data comprise the modulation modes correctly received

by the second device and supported by the first device, the first device also obtains the modulation

modes correctly received by the second device and supported by the first device. Therefore, it is

possible to ensure the reliability of the second audio data received by the first device so as to30

obtain the modulation modes correctly received by the first device and supported by the second
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device.

In an embodiment, the first audio data stream are sent to the second device via the audio

interface of the first device in one transmission and in different time reference frames, and the

second audio data stream are sent to the first device via the audio interface of the second device in

one transmission and in different time reference frames. The different time reference frames mean5

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

header information.

Therefore, in an embodiment, generating the first audio data frame streams by the first device

(step S101) 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,10

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 generating the

second audio data frame streams by the second device (step S107) 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 second15

device the generated synchronization header information to the second audio data frame streams

for indicating a start moment of each modulation mode.

In an embodiment, specifically, step S104 (i.e. 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 data20

stream sent from the first device, finding by the second device synchronization headers of the

modulation waveforms modulated using the modulation modes supported by the first device

respectively, acquiring by the second device a synchronization information of each modulation

waveform, finding by the second device a start moment of each modulation waveform according

to the synchronization information, demodulating by the second device the modulation waveform25

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. Therefore, it is possible to ensure the reliability of the first audio data received by

the second device so as to obtain the modulation modes correctly received by the second device30

and supported by the first device.
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In an embodiment, specifically, step S107 (i.e. 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 the5

modulation waveforms modulated using the modulation modes supported by the second device

respectively, acquiring by the first device a synchronization information of each modulation

waveform, finding by the first device a start moment of each modulation waveform according to

the synchronization information, demodulating by the first device the modulation waveform

according to the start moment to obtain the second audio data, determining by the first device10

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. Since the second audio data comprises the modulation modes correctly received

by the second device and supported by the first device, the first device also obtains the modulation

modes correctly received by the second device and supported by the first device. Therefore, it is15

possible to ensure the reliability of the second audio data received by the first device so as to

obtain the modulation modes correctly received by the first device and supported by the second

device.

In an embodiment, the method for audio communication modulation mode self-adaptation

further comprises: modulating by the first device third audio data using the optimal modulation20

mode used in the second device to generate third audio data frame streams, in which 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 sending by the first device the third audio data

frame streams to the second device via the audio interface of the first device.

In an embodiment, the method for audio communication modulation mode self-adaptation25

further comprises: modulating by the first device third audio data using the optimal modulation

mode used in the second device to generate third audio data frame streams, in which the third

audio data 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 by the first device

the third audio data frame streams to the second device via the audio interface of the first device.30

Therefore, the modulation modes may be sent when data are transmitted normally for the first
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time.

Meanwhile, in an embodiment, the method for audio communication modulation mode

self-adaptation 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 the5

optimal modulation mode used in the second device, and sending by the second device the

modulated response audio data to the first device.

In an embodiment, 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 the second audio10

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 second device to generate

the second audio data frame streams.

In an embodiment, 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 comprises15

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. That is, each modulation mode has an identifier, and each device stores its own

modulation modes and demodulation modes as well as demodulation modes of the other device,

and searches for a modulation mode corresponding to an identifier according to the identifier.20

In order to implement the above embodiments, the present disclosure further provides a

system for audio communication modulation mode self-adaptation. Fig. 2 is a schematic diagram

of a system for audio communication modulation mode self-adaptation according to an

embodiment of the present disclosure. As shown in Fig. 2, the system for audio communication

modulation mode self-adaptation comprises a first device 401 and a second device 402 connected25

with each other via an audio interface 403. The first device 401 may be a mobile terminal, and the

mobile terminal may comprise a mobile phone, a tablet PC (personal computer), etc. The second

device 402 may be an electronic signature token, such as an audio Key (i.e. a key apparatus with

an audio interface), which is a cipher key apparatus substantially similar to a U shield except the

data transmission mode.30

Specifically, the first device 401 is configured for modulating first audio data to be sent using
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at least two modulation modes supported by the first device 401 respectively to generate first

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

streams in the at least two modulation modes into a first audio data stream, sending the first audio

data stream to the second device 402 via the audio interface 403, demodulating a second audio

data stream to obtain modulation modes correctly received by the first device 401 and supported5

by the second device 402 and to obtain modulation modes correctly received by the second device

402 and supported by the first device 401, and selecting an optimal modulation mode used in the

second device 402 from the modulation modes correctly received by the second device 402 and

supported by the first device 401, and selecting an optimal modulation mode used in the first

device 401 from the modulation modes correctly received by the first device 401 and supported by10

the second device 402, according to a predetermined rule. More specifically, the modulation

modes may comprise an amplitude modulation, a frequency modulation, a carrier modulation, a

subcarrier modulation, etc. For example, the first device 401 may modulate the first audio data

using four downlink modulation modes respectively to generate first audio data frame streams A,

B, C, D in the four downlink modulation modes, splice the downlink audio data frame streams A,15

B, C, D in the four downlink modulation modes into the first audio data stream, and send the first

audio data stream to the second device 402.

The second device 402 is configured for demodulating the first audio data stream to obtain

modulation modes correctly received by the second device 402 and supported by the first device

401, modulating second audio data to be sent using at least two modulation modes supported by20

the second device 402 to generate second audio data frame streams in the at least two modulation

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

second device 402 and supported by the first device 401, splicing the second audio data frame

streams in the at least two modulation modes into the second audio data stream, and sending the

second audio data stream to the first device 401 via an audio interface (i.e. an audio interface of25

the second device 402, not shown). For example, the second device 402 determines that the

modulation modes correctly received by the second device and supported by the first device 401

are B, C, and D according to the first audio data stream, and A may not be received by the second

device 402 during the transmission or the format of data modulated using A is not correct. The

second device 402 uses three downlink modulation modes corresponding to the first audio data30

frame streams B, C, D as sending contents and performs modulation according to four uplink
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modulation modes in the second device to generate second audio data frame streams E, F, G, H.

Each of the second audio data frame streams E, F, G, H comprises three downlink modulation

modes corresponding to the first audio data frame streams B, C, D.

With the system for audio communication modulation mode self-adaptation according to

embodiments of the present disclosure, since audio data frame streams modulated using various5

modulation modes are spliced into a single audio data stream, data interaction may be performed

in one transmission, thus enhancing the data interaction speed. Meanwhile, a first audio

modulation mode may be quickly determined, such that the first device may communicate with the

second device using the first audio modulation mode, thus further enhancing the data interaction

speed and largely reducing the distortion degree of the interactive data.10

In an embodiment, the first audio data and the second audio data comprise data in a

predetermined fixed format and/or transmission data containing variable contents.

In an embodiment, the first audio data stream is sent to the second device 402 via the audio

interface 403 of the first device 401 in one transmission and in a same time reference frame, and

the second audio data stream is sent to the first device 401 via the audio interface of the second15

device 402 in one transmission and in a same time reference frame. 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.

In an embodiment, the second device 402 is further configured for: demodulating the first

audio data stream, finding a start moment of each modulation waveform according to the20

predetermined reference moment, demodulating the modulation waveform according to the start

moment to obtain the first audio data, determining whether the first audio data is correct according

to the predetermined rule, and if yes, obtaining the modulation modes correctly received by the

second device 402 and supported by the first device 401.

In an embodiment, the first device 401 is further configured for: demodulating the second25

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 first device 401 and supported by the second device 402.30

In an embodiment, alternatively, the first audio data stream is sent to the second device 402



24

via the audio interface 403 of the first device 401 in one transmission and in different time

reference frames, and the second audio data stream is sent to the first device 401 via the audio

interface of the second device 402 in one transmission and in different time reference frames. The

different time reference frames mean that a start moment of each modulation waveform is acquired

according to a synchronization header information.5

In an embodiment, the first device 401 modulates the first audio data to be sent into the first

audio data frame streams and generates a synchronization header information, and adds the

generated synchronization header information to the first audio data frame streams for indicating a

start moment of each modulation mode; the second device 402 modulates the second audio data to

be sent into the second audio data frame streams and generates a synchronization header10

information, and adds the generated synchronization header information to the second audio data

frame streams for indicating a start moment of each modulation mode.

In an embodiment, the second device 402 is further configured for: demodulating the first

audio data stream sent from the first device 401, finding synchronization headers of the

modulation waveforms modulated using the modulation modes supported by the first device 40115

respectively, acquiring a synchronization information of each modulation waveform, finding a start

moment of each modulation waveform according to the synchronization information,

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

data, determining whether the first audio data is correct according to the predetermined rule, and if

yes, obtaining the modulation modes correctly received by the second device 402 and supported20

by the first device 401.

In an embodiment, the first device 401 is further configured for: demodulating the second

audio data stream sent from the second device 402, finding synchronization headers of the

modulation waveforms modulated using the modulation modes supported by the second device

402 respectively, acquiring a synchronization information of each modulation waveform, finding a25

start moment of each modulation waveform according to the synchronization information,

demodulating the modulation waveform according to the start moment to obtain the second audio

data, determining whether the second audio data is correct according to the predetermined rule,

and if yes, obtaining the modulation modes correctly received by the first device 401 and

supported by the second device 402.30

In an embodiment, the first device 401 is further configured for: modulating third audio data



25

using the optimal modulation mode used in the second device 402 to generate third audio data

frame streams, in which the third audio data comprise the optimal modulation mode used in the

second device 402 and the optimal modulation mode used in the first device 401; and sending the

third audio data frame streams to the second device 402 via the audio interface of the first device

401.5

In an embodiment, the first device 401 is further configured for: modulating third audio data

using the optimal modulation mode used in the second device 402 to generate third audio data

frame streams, in which the third audio data comprise the optimal modulation mode used in the

second device 402, the optimal modulation mode used in the first device 401 and audio data to be

sent; and sending the third audio data frame streams to the second device 402 via the audio10

interface of the first device 401.

In an embodiment, the second device 402 is further configured for: obtaining the optimal

modulation mode used in the second device 402 and the optimal modulation mode used in the first

device 401 according to the third audio data frame streams, modulating response audio data using

the optimal modulation mode used in the second device 402, and sending the modulated response15

audio data to the first device 401.

In an embodiment, the first audio data to be transmitted are modulated into an analog

waveform signal using the modulation modes supported by the first device 401 to generate the first

audio data frame streams; the second audio data to be transmitted are modulated into an analog

waveform signal using the modulation modes supported by the second device 402 to generate the20

second audio data frame streams.

In order to implement the above embodiments, the present disclosure further provides an

apparatus for audio communication modulation mode self-adaptation in a mobile terminal. Fig. 3

is a schematic diagram of an apparatus for audio communication modulation mode self-adaptation

in a mobile terminal according to an embodiment of the present disclosure. As shown in Fig. 3, the25

apparatus 500 comprises: a modulating module 501, a splicing module 502, a transceiver module

503, an acquiring module 504, and a selecting module 505.

The modulating module 501 is 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. The splicing module 502 is configured for splicing the first30

audio data frame streams in the at least two modulation modes into a first audio data stream. The
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transceiver module 503 is configured for sending the first audio data stream to an electronic

signature token via an audio interface of the apparatus 500 in one transmission and in a same time

reference frame, and receiving a second audio data stream sent from the electronic signature token.

The acquiring module 504 is configured for demodulating the second audio data stream to obtain

modulation modes correctly received by the apparatus 500 and supported by the electronic5

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

supported by the apparatus 500. The selecting module 505 is 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 500, and selecting an

optimal modulation mode used in the apparatus 500 from the modulation modes correctly received10

by the apparatus 500 and supported by the electronic signature token, according to a predetermined

rule.

In an embodiment, the transceiver module 503 is further configured for sending the first

audio data stream to the electronic signature token via the audio interface of the apparatus 500 in

one transmission and in a same time reference frame. The same time reference frame means that a15

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.

In an embodiment, the acquiring module 504 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 start20

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 500 and supported by the electronic signature token.

In an embodiment, the transceiver module 503 is further configured for sending the first

audio data stream to the electronic signature token via the audio interface of the apparatus 500 in25

one transmission and in different time reference frames. The different time reference frames mean

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

header information.

In an embodiment, the modulating module 501 is further configured for: modulating the first

audio data to be sent into the first audio data frame streams and generating a synchronization30

header information, and adding the generated synchronization header information to the first audio
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data frame streams for indicating a start moment of each modulation mode.

In an embodiment, the acquiring module 504 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 modulation5

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

information, demodulating the modulation waveform according to the start moment to obtain the

second audio data, determining whether the second audio data is correct according to the

predetermined rule, and if yes, obtaining the modulation modes correctly received by the apparatus

500 and supported by the electronic signature token.10

In an embodiment, the first audio data and the second audio data comprise data in a

predetermined fixed format and/or transmission data containing variable contents.

In another embodiment, the modulating module 501 is further configured for: modulating

third audio data using the optimal modulation mode used in the electronic signature token to

generate third audio data frame streams, in which the third audio data comprise the optimal15

modulation mode used in the electronic signature token and the optimal modulation mode used in

the apparatus 500, and the transceiver module 503 is further configured for sending the third audio

data frame streams to the electronic signature token via the audio interface of the apparatus 500.

Furthermore, in an embodiment, the modulating module 501 is further configured for:

modulating third audio data using the optimal modulation mode used in the electronic signature20

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, the optimal modulation mode

used in the apparatus 500 and audio data to be sent, and the transceiver module 503 is further

configured for sending the third audio data frame streams to the electronic signature token via the

audio interface of the apparatus 500.25

In an embodiment, the first audio data to be transmitted are modulated into an analog

waveform signal using the modulation modes supported by the apparatus 500 to generate the first

audio data frame streams.

Concerning the operation process of the apparatus according to embodiments of the present

disclosure, reference is made to the operation process of the first device in the method according to30

embodiments of the present disclosure and the operation process of the first device of the system
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according to embodiments of the present disclosure.

The apparatus according to embodiments of the present disclosure may perform data

interaction with the electronic signature token to determine the default modulation mode of the

mobile terminal and the electronic signature token, thus enhancing the data interaction speed,

saving time, and ensuring the data interaction quality.5

In order to implement the above embodiments, the present disclosure further provides an

electronic signature token. Fig. 4 illustrates an electronic signature token according to an

embodiment of the present disclosure. As shown in Fig. 4, the electronic signature token 600

comprises: a transceiver module 601, an acquiring module 602, a modulating module 603, and a

splicing module 604.10

The transceiver module 601 is configured for receiving a first audio data stream sent from the

apparatus 500, and sending a second audio data stream spliced by the splicing module 604 to the

apparatus 500 via an audio interface. The acquiring module 602 is configured for demodulating the

first audio data stream to obtain modulation modes correctly received by the electronic signature

token 600 and supported by the apparatus 500. The modulating module 603 is configured for15

modulating second audio data to be sent using at least two modulation modes supported by the

electronic signature token 600 to generate second audio data frame streams in the at least two

modulation modes, in which the second audio data comprise the modulation modes correctly

received by the electronic signature token 600 and supported by the apparatus 500. The splicing

module 604 is configured for splicing the second audio data frame streams in the at least two20

modulation modes into the second audio data stream.

In an embodiment, the transceiver module 601 is further configured for: sending the second

audio data stream spliced by the splicing module 604 to the apparatus 500 via the audio interface

in one transmission and in a same time reference frame. 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 waveform25

with respect to a predetermined reference moment is predetermined.

In an embodiment, the acquiring module 602 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 according30

to a predetermined rule, and if yes, obtaining the modulation modes correctly received by the
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electronic signature token and supported by the apparatus 500.

In an embodiment, the transceiver module 601 is further configured for: sending the second

audio data stream spliced by the splicing module 604 to the apparatus 500 via the audio interface

in one transmission and in different time reference frames. The different time reference frames

mean that a start moment of each modulation waveform is acquired according to a synchronization5

header information.

In an embodiment, the modulating module 603 is further configured for: 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.10

In an embodiment, the acquiring module 602 is further configured for: demodulating the first

audio data stream sent from the apparatus 500, finding synchronization headers of the modulation

waveforms modulated using the modulation modes supported by the apparatus 500 respectively,

acquiring a synchronization information of each modulation waveform, finding a start moment of

each modulation waveform according to the synchronization information, demodulating the15

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 600 and supported by the

apparatus 500.

In an embodiment, the first audio data and the second audio data comprise data in a20

predetermined fixed format and/or transmission data containing variable contents.

In an embodiment, the acquiring module 602 is further configured for: obtaining an optimal

modulation mode used in the electronic signature token 600 and an optimal modulation mode used

in the apparatus 500 according to third audio data frame streams received by the transceiver

module 601, modulating response audio data using the optimal modulation mode used in the25

electronic signature token 600, and sending the modulated response audio data to the apparatus

500.

In an embodiment, 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 apparatus 500 to generate the first audio data frame streams; and the second audio data frame30

streams are generated by modulating the second audio data to be transmitted into an analog
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waveform signal using the modulation modes supported by the electronic signature token 600 to

generate the second audio data frame streams.

Concerning the operation process of the electronic signature token according to embodiments

of the present disclosure, reference is made to the operation process of the second device in the

method according to embodiments of the present disclosure and the operation process of the5

second device of the system according to embodiments of the present disclosure.

The electronic signature token according to embodiments of the present disclosure may

perform data interaction with the mobile terminal quickly, thus enhancing the data interaction

speed and saving time. Moreover, the distortion degree of the interactive data is reduced, thus

ensuring the data interaction quality.10

It will be understood that, the flow chart or any process or method described herein in other

manners may represent a module, segment, or portion of code that comprises one or more

executable instructions to implement the specified logic function(s) or that comprises one or more

executable instructions of the steps of the progress. Although the flow chart shows a specific order

of execution, it is understood that the order of execution may differ from that which is depicted.15

For example, the order of execution of two or more boxes may be scrambled relative to the order

shown.

The logic and/or step described in other manners herein or shown in the flow chart, for

example, a particular sequence table of executable instructions for realizing the logical function,

may be specifically achieved in any computer readable medium to be used by the instruction20

execution system, device or equipment (such as the system based on computers, the system

comprising processors or other systems capable of obtaining the instruction from the instruction

execution system, device and equipment and executing the instruction), or to be used in

combination with the instruction execution system, device and equipment. As to the specification,

“the computer readable medium” may be any device adaptive for including, storing,25

communicating, propagating or transferring programs to be used by or in combination with the

instruction execution system, device or equipment. More specific examples of the computer

readable medium comprise but are not limited to: an electronic connection (an electronic device)

with one or more wires, a portable computer enclosure (a magnetic device), a random access

memory (RAM), a read only memory (ROM), an erasable programmable read-only memory30

(EPROM or a flash memory), an optical fiber device and a portable compact disk read-only
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memory (CDROM). In addition, the computer readable medium may even be a paper or other

appropriate medium capable of printing programs thereon, this is because, for example, the paper

or other appropriate medium may be optically scanned and then edited, decrypted or processed

with other appropriate methods when necessary to obtain the programs in an electric manner, and

then the programs may be stored in the computer memories.5

It should be understood that each part of the present disclosure may be realized by the

hardware, software, firmware or their combination. In the above embodiments, a plurality of steps

or methods may be realized by the software or firmware stored in the memory and executed by the

appropriate instruction execution system. For example, if it is realized by the hardware, likewise in

another embodiment, the steps or methods may be realized by one or a combination of the10

following techniques known in the art: a discrete logic circuit having a logic gate circuit for

realizing a logic function of a data signal, an application-specific integrated circuit having an

appropriate combination logic gate circuit, a programmable gate array (PGA), a field

programmable gate array (FPGA), etc.

Those skilled in the art shall understand that all or parts of the steps in the above15

exemplifying method of the present disclosure may be achieved by commanding the related

hardware with programs. The programs may be stored in a computer readable storage medium,

and the programs comprise one or a combination of the steps in the method embodiments of the

present disclosure when run on a computer.

In addition, each function cell of the embodiments of the present disclosure may be integrated20

in a processing module, or these cells may be separate physical existence, or two or more cells are

integrated in a processing module. The integrated module may be realized in a form of hardware or

in a form of software function modules. When the integrated module is realized in a form of

software function module and is sold or used as a standalone product, the integrated module may

be stored in a computer readable storage medium.25

The storage medium mentioned above may be read-only memories, magnetic disks, optical

disks, etc.

Reference throughout this specification to “an embodiment,” “some embodiments,” “one

embodiment”, “another example,” “an example,” “a specific example,” or “some examples,”

means that a particular feature, structure, material, or characteristic described in connection with30

the embodiment or example is included in at least one embodiment or example of the present
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disclosure. Thus, the appearances of the phrases such as “in some embodiments,” “in one

embodiment”, “in an embodiment”, “in another example,” “in an example,” “in a specific

example,” or “in some examples,” in various places throughout this specification are not

necessarily referring to the same embodiment or example of the present disclosure. Furthermore,

the particular features, structures, materials, or characteristics may be combined in any suitable5

manner in one or more embodiments or examples.

Although explanatory embodiments have been shown and described, it would be appreciated

by those skilled in the art that the above embodiments cannot be construed to limit the present

disclosure, and changes, alternatives, and modifications can be made in the embodiments without

departing from spirit, principles and scope of the present disclosure.10




















